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TR A5, S, 44 232 EF7 4 e o, #3444 F23 F 34 0 ALE] 96k
gare] Aefel whet %xl o & ZL A

Z]«] intrusion®] A %% 1 o™ intrusion® o2 A&E) o8 tiag

W Eo] AEE AR T

Bod3s A2 intrusion WHOR AolA Wol] AMEFHolAm ¥ utility archwire, Burstone intrusion

archwire, “J” hook headgearo] 2]%F Aot A AR intrusionA] 27] $8 A2 FaAY o8 Hlw |57 3}t
2ols} A 2F B S FHYEADR A Y) T wires} brackets F17 2ALRE XA F WFRE o] &8ty
z7) 48 AHE BN, okt #e AFE A

1.

2.

utility archwireel Al $5 =9 3o AX o X2k F-HolA vl ma gdshA et AL X9 Ao
oM e FFHA et

Burstoned] 3-piece intrusion archwired| A& 2529 58 o] AAH9 FA)H] X 2¢ oA vjad #d8}
A Vbt

3. “J” hook headgeardll A& 7% $-8 o] A2F Aty Az H A2 Folo A BEso] ety 58 54
28} 23] Abo] A zFH EH9) 7Y A %%3 £ Y o8 235 g A4 Xl periodontal ligament
space® W} 3t 59 o] e

( SAlGl= Y intrusion, &EME =01 24)

I.N 2 dolicocephalic typeoll Al St el W A& o)
743t brachycephalic type7tA] theFst kS Holw,

2R wge 2 *? 3, &, A Rzl 244 Ee Ao Mgad ke juge 3

Ue e U, o)E2 5H4E Uthie Ave B2 Uehdt ofd i Axe AU A 847
=&, Ul e F289 tEo] WgE] vehd et gF AT AR B5e 4nY FEFH he-

o}, o] FolA FAH HzEse R dun FL adgear, chin—cap spring loaded posterior bite block,

Functional appliance &2 433 A1} 97543

n

E o] g3 4P, extrusion, intrusion & nAFHd|
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a8 1 PL-1 type epoxy resin{measurement group,
USA)

intrusion FAWAA dolur] 3E Ao} o) F
OS2, true intrusion®} X §-9] extrusion®} }<} 7}
o HAXA A ]3] o}r]=]+ relative intrusion®]
ATt

Burstone®™-¢ intrusion?] light force® 7338078 A}

7} Aol 20g, F 4t 44 A= 60-80g, 8+ 44
) ol &= 50ge] AA g wAHolal skl intrusione
ﬂ;‘:} oo F& F-9lol g8 HFHL ,Z]%D}
‘f: Eolel vl geks) X F4

1% X ZFel angular bony
defect ©F7| 0}** = R2g-E op7|& F itk 1
o= B8}l 3, high angle casett 8219 44 A
WS flal Wol AbgE eI glew o7 MeE
of ojaf theFat Wb Fo Al ik

Ricketts™ = utility archwire® E3} X|& A]7]o]
A fX REde e8E sketA koA molar
anchorage®} cortical anchorage® A X ¥ intrusion
< #5391, Burstone®™” V& A9l 810 trans
palatal arch®} 2% anchorage® # X %-2] intru-
siong AlE393, Merrifield” % extraoral
anchorage® A XY intrusiond A Eadc) 21Ye
T2} 5- tip-back activationdl] &3] HX]Y- intrusion
& AN %893, Broussard®= combination arch
wire2 HAHE W AASHA intrusions A=
901, Begg™ Australian wire® A1 o) 7%
Z‘j‘%}oﬂ anchor bendE FWHA] Class II elastic force

o] &&l MR intrusion® Al&E3A .

7‘]"}9} AxE Y gy §8 #4E M= %
WA strain gauge®, holography®, 3F Q44
ol AREE I Y& dl, o] FelA FeEg-E Al

38 2 PL-3 type epoxy resin{measurement group,
US.A)

mechanic & FoJ3iA §8-& 719& w &4
of A FHAMe &8 BYXE AST 5 1, ¢
H e Yo AVE A € 5 e oY A
‘ﬂom"]‘:‘r Bedwio] Zak™dl o8] x)]8} Rolo
J—7H% j?lﬂoﬂﬂ‘— Ei‘é_ 1:101:1) 5), 7), 1D, 1%)9]_ ki
4 HOFZ) 4, 6, 9, 10, Do) @F7} ks ] XJSEQJL
93, FTANAE denture PP X L] g7 Hy
2 4’, cavity preparation?] £8 2x* | ,Ax A
QA o8 B D o0t tippingAl %'c’! By!?

Class III intermaxillary elastic AH-8-A] 57 ¢k 2
ol Ve $8 BxPl #gk P So] WhEy
At

B AT dAelA Bol ARREI Sl utility
archwire, Burstone intrusion archwire, “]J” hook
headgeardl] 2|3k e} AAH intrusionr] | -eta}
a2 F9 NxEAM S 27 $9 HE FEgHL
2 ouln A vl A A4S Aol Bastast
gk},

COANE S R
A. AOF 224 K&

Wheeler?]| 7]zl gt 242t gl X|of ( S Ao
A A2 -2 744 )el] vinyl poly siloxane impression
material (Perfect VPS)E S3& wtEm, o 7]
PL-1 type epoxy resin (measurement group, INC,
USA) ( 28 1 )F resin® hardner®] v]&©] 5:1¢]
FARZE S 2% 242) 8]0 @3 &M £
2, 5250 22etsl S W 919 S8 KA epoxy
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(Utility archwire, Burstone intrusion archwire, “J” hook headgear0i| ©|gh

a8 3. HER ZHO| RIX[AIZ] utility archwire

24 B el wax form ( Sankin, Japan )o] A2l ]
°}& cementoenamel junction F7HA 2yt
vinyl poly siloxane impression material ( Perfect
VPS )2 £¥8S& WhEY BeAE =Xy PL-3
type epoxy resin ( measurement group, INC, U.S.A.
) ( 1% 2 )¥ resin? hardner?] F-AB]7} 11155 A
Zyztel §710) wol 52-56 oA 1Ak o HE & &
grato] 60l o5 wf 919 2P Fof Feralet
23S 43

C. S22 ER SN Hxt

1. group 1 ( 2§ 3)

018 standard siamese bracket& 48X ¢} A1 o+
2] direct resin(Bisco no mix type) 2.2 &8},
016 X 016 blue elgiloy wireZ 45% tip back, 20&=
rotation, lcm ¥&A4 2 &2 248l molar activation
AlA 80g# tip back¥FE ZE7FA17]WA] 150g9] int-
rusive forceE 7} Exel kAl @& utility arch-

wireE 742} FHAIZ .

2. group 2 ( 1Y 4)

022 standard brackets A X 5E A2 th7x] 74
direct resin Bisco no mix type 2.2 A 23t1 019
X 025 stainless steel archwire® |2 A7 ZE-E]

8 4. &8k 280 2IXAZ] Burstone intrusion
archwire

a8 5 HEM 2go| RIAIZL finishing archwire@}
“J" hook headgea

A2 271X posterior anchor uints, 0.8mm
stainless steel round wire®  #}1 thHX|3F A 29
HAAA anchorageE: B7e & AXEE 019 X
025 stainless steel archwire®, 3-piece intrusion
archwires= 017 X 025 TMA wire® #A &9 40g, %
Zo| 80gT HHT Tog, U=l 150g9 intrusive
force7t 74z} EABHA st

3. group 3 ( 2% 5)

022 standard edgewise bracket-& X 5-E] ) 2th
X742 direct resin(Bisco no mix type)2 & 32}
8ka1, 020 X .025 finishing archwiredl] .032 brass
wireg FAX| 9 S22 Alo]dl| solderdl 80g3} 150g
©] “J” hook headgearol] 2|3t intrusive forceE 2+

7} 73,
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18 6. schematic diagram of photoelastic analysis

E 1. MY HEZ fringe patterng dliAlshs 7[& &

color fringe order
black 0.0
yellow 0.6
red 0.9
purple ( tint of passage ) 1.0
blue-green 1.2
yellow 15
red 1.75
red-green transilion 2.0
green 2.2
yellow 25
red 2.8
red-green transition 3.0
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18 9. Brustone intrusion archwire 212} XMool A=04
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218 10. “Burstone intrusion archwire &2 =9

4. polariezation—folie ( Hama, Japan ) ¥343-& f-e
[

& 94 =1 s & light sourced} €& HitAY)
= AXE A8t ASA 100 ectachrome filme A}
gato] H3 filter’} WAE Nikon MB 21 A7 &
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(Utility archwire, Burstone intrusion archwire, “J” hook headgear®| 2/8H
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23 gH 9 Xolg} GFS FeA BERE 2H7 o)
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o M E 12319 L8 o) 250 Vet
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542 A2 199 S0 HAUste P& B
At 80g# 150ge] Abo]i= fringe patterne FY
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2 Y A AWk g Beldh

2. group 2 (Burstone intrusion archwire=)
(D& 10-11)

129 g2l 09~123}9] g2l AR sk 753
A2 2ol T FArElo] ek, A%
@ 2ol 458 PIe nolx Wk}, g7 150g]
Aol & 133 2o 150g2lN o] o WA o
g 1tk Aok AN S 123 593
A obRel WBE nelx) shgie,

3. group 3 ( “J" hook headgear=) (& 12-
13 )

group 13} group 2.0} 73 28 o] X =Ed] B
TEEHAEY, AR YA 1.75-20219) $8o] B
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06-092t9] §-¥o] Uehda, 1273 dxFor
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Dellinger® = 5% A& o)A 50g9) intrusive force
E AE&Aer ALAHS W 1A 2L intrusionS
< YER3, oo X2 F4E EHo), 1 o
9] & & A5l ez 23-4 Azl Heste] A
Z F4E 2718 intrusion¥de AAEThn
o g2 H AgEk 8L 71gk Ao zjote] intrusion
714 o X}Xﬂ% A Fooh Fasicia s

Burstone™-& intrusion?] 2t X|o}d 20g & A<} 4
WA ol 60-80g, 3tk 44X o= B0ge] AA g wA
golg}t A1, °|& Ricketts™ = A8k

g8, Bien'2 o A7)Rrle gol 24 7140
AT Fool o B 9 nAY, olejd 84}
2 HA gom 2] fluid drainage systemol]
el E bR ASHAN 2F COob FElE
o|& Qlall pH7l "ol A RO BN, X &3|7}
Joldttar st &, EH w o vlaf x4
WA B x2ute] $EANE ofr|slr] wid], A|
T2 X2F T FH 2] Az FEE F e 7
Zro] P adlth= 74g A wA Yol gt o] 2 AA|
et o] AFoME “T" hook headgeare] €|3t
extraoral force® 7HI-& w thE 7o 8is) gt

#o] ofF Aubo] VERGAI R AA| 9lAtel A-EA]
12/‘]7}4 A wA Y-S vkety] Wil A2 F5
o} AH HEsA = O}Elﬂl\:i‘r Ats €t

F3} Reitan” & B3] 2 2% 299 A2
v A e 2AE sy 7)ke] $uke ), whof 13
1739 o] 7l AA] GAV @A vt o] Az
45 ¥ 3~5F Fo| Adrojxivta 3Tt
2 Fo] A MR E 9P o nE= FoFol}
ézf} A9, A2 234 &4, g9 I

, A, JA Agkoy 2R e 9 e A
E 7 stk

A o2 e ol A4 ALY #e &
AW AEd Ao FEAM, brittle coating™,
holographyy, strain gauged 5°] &, o] 43
o A= 4 groupvlt}l AFE-El+ bracket slot Z17] 4
angulation, torque, tips°] T2, wired] A2 2
archwire Fei7} tiFatz Aef aoiaE AE 7bs
g Fednlo] ATAY Folg AfRE o] W&
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2 wAsy] Hal Aot F9E PL-1 type epoxy
resin. 2 A AL, X 2F F-9= Ao} Ao v
£ PL-3 type epoxy resmo 2 g AA A, ??lv‘?‘i, 2
o Yol 2% 282 silicone UAAE THE mold
Woll A epoxy resin| O]"é‘ A A Ao A dAAE

S8 APREM, 1 o] o} FAFE E Rt

EE??_}, o];ﬂg} DJ—O Cq:r,_ 4), 6), 9), 10), 12)%% %E_:]%
o & #Esy] Y3 Ao RS olAdIA 7|
Axg FAE A FAAT = WHE AR
oy B A3E 753 force’t 77 WA A2
TXEE EE Adstz A7l vind 7
= 2 Y9 Y2 AMH-SFATE forcedd 24719
A% #4A 7V optimal intrusive forcegta 914 €
ok 2 group 1, 2914 & 80g, group 3914+ 150g&
A8, BlaE #8) group 1, 244 150g,
group 394+ 80g& A balsich

Burstone™& w4 2% variable cross-section
orthodonticell 4] variable modulus orthodontic 2.2
cross-section> FY3tE  modulus of elasticity 7}
OE S dAA R Aot AEHe| MRS
g X z:e| sjeiriglo] & AHolz} stith

o] A&AME group 1 9IA+ standard 018 slot
bracketol] Ricketts7} F43gr dxjglslx] & 016
X 016 blue-elgiloyE, group 291X+ 022 slot
Burstone straight wire hrackete] TMA wire&,
group 34+ standard 022 slot bracketo] “J”
hook headgeare] ¢} anchorf¥-% 2 & rigid3t 020
X 025 stainless steel wireE AM&-3}5it}

utility archwire™®® 37 Wol A% cortical bone
anchoraged] 98] T4 anchorage’} HAE+
d Fa4 BPdAe A2 RyS 593 52
2 HAAAZ] wiEel] AAS} o]zt leglEt Al
gHTh w3, bypass archwire®] 4O Z an-
chorageZ} Al 7ot FaEo] MR
intrusionA] A% extrusiono] A YEYE A
2 intrusive force’} center of resistance 7ol
Yeht "R 57T AWAAbE T A, o) g W
A7) 8} Ao A & high -pull headgeard 7}
SAVG &7, A2 T E posterior anchorage
o 7RI el i, $xlA= Beggdl
anchor bendY} Burstone®) segmented approachol
98l intrusive force® R} THroz 7igle WY
o] qlt}. HAZ segmented approache] &8 3]
5 extrusion®t 4] o]de] AZFR intrusion®]
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(Utility archwire, Burstone intrusion archwire, “J” hook headgeardi| 2/3H

dojdtia st

o AYM % utility archwirerolA& A1 o) T
A A 799 FE5xe $3o| Ao ey
91}, Burstone intrusion archwired-o]AE )%
AZEF-H A §Ho] & B+ o] palatal arche}
posterior tooth anchorageol] 98] $&o] & BAlE
A< BAFUE “T” hook headgearite AR
I TS S FuEE 020 X 025 finishing
archwire®] $-8o] H7lEo] nlma 738 e8o] %)
2 Aol 43 Yehyton AR 3 oo M
H &Y Kol gsit)

AR o|d FX7 o 28 Hern
e Y4822 group 1 € §371 23 e &
3 AE A7 A7) @At 8o intrusionS 93}
A e Aot A3 $8 & 7lekx gonw F¢
2]o}¢] intrusion, extrusion-g 2tiLal & wf Fa}A o
2 Holn group 2% Hl @A 23 forceE A &Aoo
2 7ok dta AN extrusiond] e she}e]
clockwise rotation® Holol dl= AJ<1 Bkato &1}
Ao g HolW, group 3& HlwA 73 7+dA Yo
2 @712 Wol intrusion® LAt & W AlLg 4
At

bt A2 thE mechanics <8-38l1A}
& o o HEsr] A By g9 ¥
FRE Pl AT EGH £ o ddstn AR w
YL AL 5 gle Ao

v.gd E

AR mA Al ol AMEH L 3l utility arch-
wire, Burstone intrusion archwire, “J” hook head-
geare] 9]& Ao} AX R intrusionA] X 2¢H o F
9] AzBJAA Y 27] 9 FHE FdYor B
Mg v}, ol 9 e AE ATk

1. utility archwirew A= FE Lo £¥o] AR H
o] A2d B vy #daA vebhta, Al
A 2 B9l e AFEH Yttt

2. Burstone®] 3-piece intrusion archwireTo|A]&
TEE o] MA R} PR ATH K9
AM ¥ad FLsA BAkE o] eyl

3. “]" hook headgeariolAX & 73 & A xF
Antal AR X2 F9jof §A EELE o] e}
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P 74 8 JEhY. e vade gy A
| X]o}e] periodontal ligament spaceE whe} oFst
9ol Vel

o
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tN 28
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(Utility archwire, Burstone intrusion archwire, “J” hook headgeart 2|st)

- ABSTRACT -

A PHOTOELASTIC STUDY ON THE INITIAL STRESS DISTRIBUTION OF

THE UPPER ANTERIOR TEETH WHEN INTRUSIVE FORCE APPLIED
(BY UTILITY ARCHWIRE, BURSTONE INTRUSION ARCHWIRE, and “J" HOOK HEADGEAR)

Hye-Jong Baik, DD S, M.S D, Hyoung-Seon Baik, D.D.S M.S.D.. PhD.,

Depl. of Orthodontics, College of Dentistry, Yonsei University

The purpose of this study was to analize the initial stress distribution around apex and the alveolar bone of the upper anterior
teeth when applying intrusive force by the use of utility archwire, Burstone 3-piece intrusion archwire, and “J” hook headgcar
which is usually used in clinical practice.

By the use of the polarization plate, initial stresses were analized when 80g and 150g force applied.

The results were as follows.

1. With the utility archwire, moderate levels of stress were evenly distributed on the apical areas of the anterior teeth
and concentrated on the apical areas of the first molars,

2. With the Burstone’s 3- piece intrusion archwire, moderate levels of stress were evenly distnibuted on the apical areas
of the anterior and posterior teeth.

3. With the “J” hook headgear, severe levels of stress were widely distributed on the alveolar bone and apical areas
of the upper anterior teeth, and concenlraled on the apical area between the central and the lateral incisors.
Especially, weak levels of stress appeared along the periodontal ligament space of all teeth.
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